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Objective: The objective of this study was to investigate the relationship between breakfast type, energy 
intake and body mass index (BMI). We hypothesized not only that breakfast consumption itself is associated 
with BMI, but that the type of food eaten at breakfast also affects BMI. 

Methods: Data from the Third National Health and Nutrition Examination Survey (NHANES III), a large, 
population-based study conducted in the United States from 1988 to 1994, were analyzed for breakfast type, total 
daily energy intake, and BMI. The analyzed breakfast categories were “Skippers,” “Meat/eggs,” “Ready-to-eat 
cereal (RTEC),” “Cooked cereal,” “Breads,” “Quick Breads,” “Fruits/vegetables,” “Dairy,” “Fats/sweets,” and 
“Beverages.” Analysis of covariance was used to estimate adjusted mean body mass index (BMI) and energy 
intake (kcal) as dependent variables. Covariates included age, gender, race, smoking, alcohol intake, physical 
activity and poverty index ratio. 

Results: Subjects who ate RTEC, Cooked cereal, or Quick Breads for breakfast had significantly lower BMI 
compared to Skippers and Meat and Egg eaters (p < 0.01). Breakfast skippers and fruit/vegetable eaters had the 
lowest daily energy intake. The Meat and Eggs eaters had the highest daily energy intake and one of the highest BMIs. 

Conclusions: This analysis provides evidence that skipping breakfast is not an effective way to manage 
weight. Eating cereal (ready-to-eat or cooked cereal) or quick breads for breakfast is associated with significantly 
lower body mass index compared to skipping breakfast or eating meats and/or eggs for breakfast. 


INTRODUCTION 


During the same time period, more Americans began skip¬ 
ping breakfast despite cultural beliefs regarding the importance 
of breakfast eating and scientific knowledge about the meal’s 
contribution to sufficient micronutrient intakes and a healthful 
macronutrient profile [10,11], Between 1965 and 1991, the 
proportion of adults skipping breakfast increased from 14 to 25 
percent [12], Reasons individuals give for skipping breakfast 
commonly include lack of time for the preparation and con¬ 
sumption of food and concerns about excess body weight 
[10,11,13], 


Obesity has emerged as a rapidly increasing public health 
problem in the United States. In Healthy People 2000 and Healthy 
People 2010, the United States established national goals to reduce 
the prevalence of overweight and obesity [1,2], Obesity is a risk 
factor for several chronic diseases such as cardiovascular diseases 
and certain types of cancers [3-6], Obese subjects are at high risk 
for developing hypertension and diabetes mellitus type 2 [7-9], 
Between 1960 and 1994, the age-adjusted prevalence of obesity 
(defined as body mass index (BMI) &30kg/m 2 ) [6] increased 
almost twofold among U.S. adults 20 to 74 years of age, from 12.8 
percent to 22.5 percent [3], 


An inverse relationship has been found between BMI and 
breakfast consumption [14,15], Breakfast eaters tend to have 
lower body mass index than breakfast skippers [16], and obese 
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individuals are more likely to skip breakfast or consume less 
energy at breakfast [15,17-20]. Studies have shown that the 
energy intake of normal and underweight persons is more 
evenly distributed throughout the day than that of the obese 
[18]. Night Eating Syndrome, characterized in part by habitual 
breakfast skipping, increases in prevalence with increasing 
severity of obesity and was associated with less weight loss in 
an outpatient program [21]. Moderately obese women lose 
more weight when they consume 70% of their daily energy 
intake before noon instead of in the afternoon and evening [22], 
Additionally, lean individuals lose weight when consuming a 
2000-calorie meal at breakfast but tend to gain weight if the 
meal is eaten at dinner [23]. 

Several hypotheses have been proposed to explain why 
breakfast skipping is associated with a decreased ability to lose 
weight. Breakfast skipping can lead to overeating later in the 
day—for example, having one big meal in the evening [24,25]. 

In contrast, eating breakfast is associated with increased eating 
frequency. Increased eating frequency may in turn promote less 
efficient energy utilization by increasing dietary induced ther¬ 
mogenesis, leading to lower BMI [26]. 

In the study presented here, we hypothesized that not only 
is breakfast consumption itself associated with BMI, but also 
that the type of food eaten at breakfast affects BMI. Therefore, 
we investigated the relationship between breakfast type, body 
mass index and energy intake using data from the Third Na¬ 
tional Health and Nutrition Examination Survey (NHANES 
III), a large, population-based study conducted in the United 
States from 1988 to 1994. Because of the large body of evi¬ 
dence showing that both BMI and breakfast habits are highly 
associated with age, gender, race, socioeconomic status (SES), 
smoking and other lifestyle factors [11,12,14,27-30], we in¬ 
vestigated the effects of breakfast type independently of these 
factors. 

MATERIALS AND METHODS 

Survey Design 

Subjects were participants in NHANES III. The NHANES 
is conducted periodically by the National Center for Health 
Statistics, Centers for Disease Control and Prevention, to assess 
the health, dietary practices and nutritional status of non-insti- 
tutionalized civilians in the United States aged two months or 
older. NHANES III was conducted in two three-year phases 
(1988-1991 and 1991-1994) to obtain two separate national 
probability samples. Forty thousand subjects were chosen ran¬ 
domly based on a stratified multistage probability design in¬ 
volving counties, blocks and households. Since precise esti¬ 
mates of health characteristics were needed for young children, 
older people, African Americans and Mexican Americans, 
these groups were over-sampled. Further details of the survey 
design and sampling methods have been described earlier 
[31,32], 
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Physical examinations, which included measurements of 
standing height and weight used to calculate body mass index, 
were conducted year-round in mobile examination centers. 
Food intake information was obtained via a 24-hour dietary 
recall. Interviews were conducted in English (86%), Spanish or 
English-Spanish (13%) or another language (1%). Details of 
the procedure utilized for interviews have been published pre¬ 
viously [33,34]. 

Study Sample 

Subjects who had unreliable dietary recall records, as iden¬ 
tified by NHANES III, were excluded from our analysis. Preg¬ 
nant women were excluded on the basis that a BMI over 25 
kg/m 2 for a pregnant woman might not indicate overweight or 
obesity. Individuals younger than 18 years of age were also 
excluded because BMIs of adolescents are not comparable to 
BMIs of adults due to rapid changes in height during adoles¬ 
cence. Additionally, subjects whose self-reported ethnicity was 
not white, African American or Hispanic were excluded, be¬ 
cause the number of persons of other races in NHANES III was 
too small to permit valid inferences about this subgroup. After 
these exclusions, the remaining sample size was 16,452 indi¬ 
viduals. 

Design of Breakfast Categories 

Breakfast, in NHANES III, was defined as any food or 
beverage consumed in a meal occasion named by the respon¬ 
dent as breakfast (English) or desayuno (Spanish). Subjects that 
took no food or beverage at breakfast, excluding water, were 
categorized as breakfast skippers. 

Foods consumed at breakfast were initially categorized 
based on the USDA food-coding scheme in order to categorize 
all possible foods consumed. Some further modifications were 
then applied to define commonly-understood breakfast types. 
We divided the grain products into several groups of foods: 
Ready-to-eat cereal, Cooked cereal, and two breads groups. We 
subdivided the breads into “Breads” and “Quick breads” in 
order to differentiate between a breakfast consisting mainly of 
toast from one consisting mainly of pastries, for example, 
which might have different implications for BMI. The ten 
resulting breakfast categories were “Skippers,” “Dairy,” “Meat 
and Eggs,” “Fruits and Vegetables,” “Ready-to-eat cereal,” 
“Cooked cereal,” “Breads,” “Quick Breads,” “Fats and Sweets” 
and “Beverages.” 

An individual was assigned to a breakfast category if either 
1) all food and beverages consumed at breakfast were from that 
breakfast category or 2) food and beverages from that category 
contributed more calories to the meal than those of any other 
breakfast category. For example, a person who had a breakfast 
of orange juice (providing 200 kcal) and toast (100 kcal) would 
be assigned to the “Fruits and Vegetables” category. Additives 
to a food in a breakfast category were included in the calcula¬ 
tion of calories from that category. For example, milk used on 
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cereal was counted as part of the cereal; cream or sugar added 
to coffee was counted as part of the coffee. As a result, persons 
assigned to the ‘"Dairy” category usually had obtained most of 
their breakfast calories from milk alone (or cheese). A person 
who had coffee (3 kcal) with cream (100 kcal) (and nothing 
else) would be assigned to the “Beverages” group, not the 
“Dairy” group. Thus, this analysis reflects the effect of break¬ 
fast type, not necessarily of food group. 

Statistical Analysis 

Analysis of covariance was used to estimate adjusted mean 
body mass index (BMI) and energy intake (kcal) as dependent 
variables. Body mass index is calculated as weight in kilograms 
divided by height in meters squared (kg/m 2 ). Dietary data from 
the NHANES III 24-hour recall were used to estimate average 
daily intake of energy for each breakfast group. The energy 
variable represents kilocalorie intake for the entire day, not just 
from the breakfast meal, in order to investigate the impact of 
breakfast type on daily calorie intake. 

Means were adjusted for gender, race, age, poverty level, 
smoking habits, alcohol intake and physical activity. These 
variables were chosen as covariates because they could con¬ 
found the relationship between breakfast type and BMI or 
energy intake. Age and gender are well-established major de¬ 
terminants of BMI and energy intake [11,14], The other co¬ 
variates are included as control for the possibility that the type 
of breakfast subjects consumed could simply be an indicator for 
a healthy lifestyle pattern or for cultural or economic patterns, 
rather than having a more direct relationship with BMI and 
energy intake. 

The physical activity variable was specified as the sum of 
intensity rating multiplied by times per month for each of the 
activities listed in the NHANES III dataset. The alcohol vari¬ 
able was specified as the number of times beer, wine and hard 
liquor (combined) were consumed per month. Smoking was a 
yes/no variable referring to current smoking habits. To estimate 
poverty, the Poverty Income Ratio (PIR) was used, with values 
of 0.0 to 11.889. If the PIR was less than 1.3 (less than 1.3 
times the poverty level), then subjects were grouped as below 
the poverty level, otherwise they were grouped as above the 
poverty level. The level of 1.3 corresponds to government 
guidelines for the eligibility cut-off for economic assistance. 
The statistical model for BMI was additionally adjusted for age 
squared to improve the fit of the model and improve control of 
confounding by age. The covariate age squared was not signif¬ 
icant in the energy model, thus was not included as a covariate 
in that model. 

The adjusted mean BMI and daily energy intake of the 
different breakfast groups were compared with each other using 
analysis of covariance. Because of the large sample size, dif¬ 
ferences were considered statistically significant only if p £ 
0.01. All analyses included an adjustment for over-sampling and 
non-response and were carried out using SUDAAN for IBM PC 


[35], a data analysis package for multi-stage sample designs. This 
method accounts for different sample weights and the effects of 
the complex sample design on variance estimation. 


RESULTS 

After weighting to adjust for over-sampling and non-re¬ 
sponse, the study cohort consisted of slightly more females than 
males, 53% versus 47%, with a mean age of 43.9 years (Table 
1). The weighted proportion of non-Hispanic whites, non- 
Hispanic blacks and Hispanics was 79%, 11% and 10%, re¬ 
spectively. Table 2 describes the foods included in each break¬ 
fast category, and Table 3 shows the numbers of subjects in 
each of the ten breakfast categories. Of the 16,452 NHANES 
III participants included in this analysis, 3,652 (20.05%, 
weighted) skipped breakfast, 2,371 (17.14%) consumed Ready- 
to-eat cereal at breakfast, 2,585 (15.93%) subjects were in the 


Table 1 . Subjects Characteristics, Third National Health and 
Nutrition Examination Survey 1 



Number in 
sample 

Weighted percent of 
sample, or mean ± 
standard error 
means (SEM) 2 

Gender 

Male 

7,687 

47.29 

Female 

8,765 

52.71 

Race 

Non-Hispanic white 

6,744 

78.8 

Non-Hispanic black 

4,722 

11.47 

Hispanic 

4,986 

9.73 

Age (years) 

18-29 

4,045 

24.78 

30-39 

3,188 

23.11 

40-49 

2,465 

18.16 

50-59 

1,765 

11.95 

60-69 

2,188 

11.05 

70-79 

1,665 

7.69 

>80 

1,136 

3.26 

BMI (kg/m 2 ) 3 

<18.5 

379 

2.60 

18.5-24.9 

6,249 

42.63 

25-29.9 

5,637 

32.48 

>30 

4,150 

22.28 

Energy intake (kcal) 


2,199.0 ± 18.9 

Poverty Index Ratio (PIR) 3 

<1.3 

4,991 

18.66 

>1.3 

9,899 

81.34 

Smoking 

Yes 

4,227 

28.52 

No 

12,225 

71.48 

Alcohol (drinks/month) 


8.7 ± 0.34 

Physical activity (intensity X 

times/month) 


111.22 ± 3.27 


1 N = 16,452. 

2 Weighted to adjust for over-sampling and non-response. 

3 For BMI 37 missing data, for PIR 1,562 missing data. 
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Table 2. Breakfast Category Contents 


Breakfast Category 

USDA Food Codes 

2. Fats and Sweets 

Fats, oils, and salad dressings 

Sugars and sweets, candy 

3. Dairy 

Milk and milk products 

4. Meat and Eggs 

Meat, poultry, fish, and meat substitutes 

Eggs 

Dry beans, peas, other legumes, nuts, and 
seeds 

White potatoes 1 

5. Fruits and 

Fruits 

Vegetables 

Vegetables, excluding potatoes 

100% fruit or vegetable juice 

6. Ready-to-eat 
cereal 

Ready-to-eat cereals 

7. Cooked cereal 

Cooked cereals and rice 

8. Breads 

Yeast breads and rolls 

Crackers 

Pasta 

Grain mixed dishes 

9. Quick Breads 

Cakes, cookies, pies, pastries 

Pancakes, waffles, French toast 

Quick Breads 

Flour and dry mixes 

10. Beverages 

Coffee, tea and additives to them; all other 
nonalcoholic and alcoholic beverages, 
except water 


1 The sample size of a “Potatoes” breakfast group was too small for analysis. 
These individuals were grouped with “Meat and Eggs” consumers due to the 
dietary pattern of simultaneous consumption of potato, meat, and egg products. 


Table 3. Number of Subjects in Each of the Breakfast 
Categories 


Breakfast category 

Frequency (n) 

Weighted percent (%) 1 

1. Breakfast skipper 

3,652 

20.05 

2. Fats and sweets 

558 

4.23 

3. Dairy products 

710 

4.55 

4. Meat and eggs 

5. Fruit and 

2,227 

10.87 

vegetables 

676 

4.48 

6. Ready-to-eat cereal 

2,371 

17.14 

7. Cooked cereal 

1,063 

4.76 

8. Breads 

2,585 

15.93 

9. Quick breads 

1,691 

11.93 

10. Beverages 

919 

6.06 

Total 

16,452 

100 


1 Weighted to adjust for over-sampling and non-response. 


Breads category, 1,691 (11.93%) subjects were in the Quick 
breads category, and 2,227 (10.87%) subjects were in the Meat 
and eggs category. The other five categories (n = 3,926; 
24.08%) each represented less than 7% of all breakfasts con¬ 
sumed. 

Adjusted means for BMI and energy intake are presented in 
Table 4 and Table 5. For the comparisons of BMI and energy 
intake among the breakfast categories, a p-value of p £ 0.01 
was considered statistically significant. 

In the analysis of BMI by breakfast category, subjects who 
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Table 4. Adjusted Means for BMI by Breakfast Category 1 


Breakfast category 

BMI least square 
means (kg/m 2 ) 

Standard 

error means 

1. Breakfast skipper 

26.92 c 

0.20 

2. Fats and sweets 

26.79 b,c 

0.24 

3. Dairy products 

27.1 l b -° 

0.40 

4. Meat and eggs 

27.04“ 

0.19 

5. Fruit and vegetables 

26.41 a,b ' c 

0.35 

6. Ready-to-eat cereal 

26.03 a,b 

0.19 

7. Cooked cereal 

25.46 a 

0.22 

8. Breads 

26.42 b ’° 

0.19 

9. Quick breads 

26.16 ab 

0.19 

10. Beverages 

26.25 a ' b - c 

0.41 

1 Due to missing values in covariates, n = 14,864 for this model. 

Model is adjusted for age, age 2 , 

gender, race, smoking, alcohol intake, physical 

activity, and poverty index ratio. 



Means within columns not sharing a common superscript are 
ferent at a 1% procedure-wise error rate. 

significantly dif- 

Table 5. Adjusted Means for Energy Intake by Breakfast 

Category 1 



Breakfast category 

Energy intake least 
square means (kcal) 

Standard 

error means 

1. Breakfast skipper 

2027.9“ 

31.6 

2. Fats and sweets 

2105.7“- b 

55.4 

3. Dairy products 

2300.7 b - c ' d 

67.0 

4. Meat and eggs 

2433.7 d 

34.8 

5. Fruit and vegetables 

2046.0“ 

36.9 

6. Ready-to-eat cereal 

2241.5 b - c 

25.3 

7. Cooked cereal 

2324.8 c,d 

38.7 

8. Breads 

2226.0 b ' c 

30.1 

9. Quick breads 

2300.0 cd 

46.4 

10. Beverages 

2165.7“ ,b ' c 

51.3 


1 Due to missing values in covariates, n = 14,890 in this model. 

Model is adjusted for age, gender, race, smoking, alcohol intake, physical 
activity, and poverty index ratio. 

Means within columns not sharing a common superscript are significantly dif¬ 
ferent at a 1% procedure-wise error rate. 

ate Ready-to-eat cereal, Cooked cereal, or Quick breads for 
breakfast had significantly lower BMI compared to breakfast 
Skippers and to subjects who ate Meat and eggs for breakfast 
(Table 4). Individuals in the Cooked cereal group also had 
significantly lower BMI than subjects in the Fats and sweets, 
Dairy products, and Breads groups. The BMIs of the Ready- 
to-eat cereal. Cooked cereal and the Quick breads eaters were 
not significantly different from one another. Also, no signifi¬ 
cant differences in BMI were found for the Fruit and vegetable 
and the Beverage categories when compared to any other 
group, with their BMIs being close to the mean BMI of all 
groups (26.49 ± 0.12 kg/m 2 (lsmean ± SEM)). 

In the analysis for energy intake by breakfast category, 
breakfast Skippers and Fruit and vegetable eaters had the 
lowest energy intake throughout the day (Table 5). These two 
groups were significantly different from all other categories 
except the Fats and sweets and Beverages groups, which also 
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had a low total daily energy intake. The Meat and eggs eaters 
had the highest daily energy intake, which was significantly 
different from energy intake of all groups except the Dairy, 
Quick breads, and the Cooked cereal consumers. The energy 
intakes of the Ready-to-eat cereal, Cooked cereal, Bread and 
Quick bread groups, all containing grain products, were close 
to the energy intake mean of all groups (2,199 ± 18.91 kcal), 
but were higher than those of the Skippers, the Fats and sweets 
and the Fruit and vegetable eaters, and were lower than the 
Meat and eggs group energy intake, with various of these 
pair-wise comparisons reaching significance at p £ 0.01 (see 
superscripts in Tables 4 and 5). 


DISCUSSION 

This NHANES III data analysis confirms previous data 
indicating that persons who skip breakfast have higher mean 
BMI and additionally demonstrates that this is true even after 
adjustment for gender, age, race, socioeconomic status and 
other lifestyle factors. This analysis further shows that not only 
is eating breakfast important, but also that the particular type of 
breakfast may be an important influence on BMI. Eating cereal, 
whether cooked or ready-to-eat, or quick breads for breakfast is 
associated with significantly lower BMI of adults when com¬ 
pared to either skipping breakfast or consuming other types of 
breakfast. To our knowledge, this is the first study of breakfast 
habits in relation to BMI and energy intake to adjust for 
lifestyle factors such as smoking, alcohol intake, physical ac¬ 
tivity and poverty status. 

Twenty percent of the subjects in this NHANES III cohort 
skipped breakfast, making it the largest group of all ten inves¬ 
tigated categories. This percentage is similar to the number 
reported by Haines et ah [12], who found that in 1991 25% of 
US adults skipped breakfast. Also, an earlier published report 
by Zabik [36] found that 24% of young women regularly 
skipped breakfast. 

The breakfast skippers were one of the three groups with the 
highest BMIs (breakfast Skipper, Meat and eggs, Dairy). Our 
finding of an association between breakfast skipping and high 
BMI is consistent with data in the literature showing that 
breakfast skipping may lead to imbalanced eating later in the 
day (e.g., one big meal in the evening) [24], a dietary pattern 
associated with obesity [5,25,37,38]. 

Studies by Zabik et ah [36] and by Resnicow et at. [39] 
found that daily energy intakes appeared not to be affected 
when breakfast is skipped [11], However, we found that the 
skippers have the lowest total daily energy intake of all groups, 
despite having high BMIs. An explanation for this could be that 
subjects who skip breakfast are already overweight, are trying 
to lose weight and are also limiting their daily energy intake 
from other food sources throughout the day. From these data it 


cannot be determined whether the association is causal (skip¬ 
ping breakfast leading to poor dietary patterns leading to obe¬ 
sity) or correlational (persons who skip breakfast are already 
overweight and are trying to control it by skipping breakfast). 
In either case, it is clear from these and other data that skipping 
breakfast does not lead to attaining or maintaining a healthy 
weight. 

Of the five breakfast categories that represented, at least 
10% of the population, subjects in the Meat and eggs group had 
the highest BMI and subjects in the Ready-to-eat cereal group 
had the lowest BMI, and these values were significantly dif¬ 
ferent from one another at p £ 0.01. The high energy intake of 
the Meat and eggs group throughout the day is consistent with 
their high BMI. It is likely that this group obtained a substantial 
amount of their total daily calorie intake from the fat of the 
breakfast itself. In contrast, the energy intake of the Ready-to- 
eat cereal group (2,241 ± 25.3 kcal) is actually slightly higher 
than the overall mean energy intake (2,199 ± 18.91 kcal),afact 
that appears to be inconsistent with their low BMI. It is possible 
that the composition of the diet, particularly in terms of fat and 
fiber intake, may be a factor in maintaining a healthy body 
weight. 

Among the less common breakfast types, Fats and sweets 
(4.2% of all breakfast types) and Dairy (4.6%) consumers 
averaged higher BMIs and similar or somewhat higher daily 
energy intakes compared to the other groups. Individuals who 
took Dairy products at breakfast averaged the highest BMI of 
all breakfast categories (27.11 ± 0.4 kg/m 2 ); however, this 
BMI only differed significantly from that of Cooked cereal 
consumers, but not front those of RTEC and Quick bread 
eaters, at p £ 0.01. These groups appear to represent people 
“on the run,” eating only candy or soda, or grabbing a glass of 
milk or a piece of cheese. Their higher BMI would appear to 
support the notion that “dysregulated” eating patterns are as¬ 
sociated with obesity, instead of or in addition to total energy 
intake per se. 

Another less common breakfast type was the Fruit and 
vegetable eaters (4.5% of all breakfast types). Their BMI was 
similar to the overall mean, while their kilocalorie intake was 
lower than most other categories. The lower daily energy intake 
may reflect subjects who tend to eat meals with low energy 
content such as avoiding foods high in fat, factors that may 
have been incompletely adjusted in our control for several 
factors associated with a healthy lifestyle. On the other hand, it 
may be that the presence of other factors, such as fiber or 
micronutrients, has an influence on obesity. 

Subjects who ate any types of breakfast that contained or 
consisted of grains (cereals and breads) had energy intakes that 
were close to the overall mean energy intake of all groups 
combined. At the same time, these groups also had lower BMIs 
than the Skippers and the Meat and eggs eaters. These prod¬ 
ucts—cereals and certain types of breads—not only provide 
energy, but they can also contain a substantial amount of 


300 


VOL. 22, NO. 4 


Breakfast Type, Energy Intake and BMI 


insoluble fiber [40,41], This could explain why the two break¬ 
fast types with the lowest BMI were Ready-to-eat cereal and 
Cooked cereal consumers. 

The Breads category appears to be an anomaly in this 
analysis. Subjects in this group consumed carbohydrate and 
presumably some fiber, but nevertheless had a BMI almost 
identical to the overall average (26.49 kg/m 2 ). This was in 
contrast to subjects who consumed Ready-to-eat cereals, 
Cooked cereals and Quick breads, who had lower BMIs than 
those of other groups. We interpret this to again represent the 
impact of a “dysregulated” dietary pattern: persons who were 
categorized in this breakfast type did not have a breakfast that 
contributed substantial energy from dairy or meat groups, or 
from cooked or ready-to-eat cereals, or from fruit. Rather, they 
seem to have simply grabbed a piece of toast as their “break¬ 
fast.” 

It is possible that fiber is an important factor in this equa¬ 
tion. Food with moderate and high fiber content, such as 
cooked cereal, some ready-to-eat cereals, fruit and vegetables, 
stays longer in the gastrointestinal tract and therefore contrib¬ 
utes to a longer lasting satiety feeling [42,43]. Eating foods rich 
in fiber therefore could possibly prevent overeating of foods 
with high fat contents and thus high in energy. This could 
prevent overweight and obesity when combined with other 
weight-loss efforts such as increased physical activity. 

These results could also support a hypothesis that the fat 
content at breakfast influences BMI. Some research has shown 
that eating a diet high in carbohydrate and low in fat is helpful 
in successful weight-loss maintenance [44], consistent with the 
higher BMI of subjects eating Meat and eggs, and with the 
lower BMI of subjects eating cereals, cooked or ready-to-eat. A 
study by Stanton and Keast [45] found that individuals whose 
breakfasts included a ready-to-eat cereal had a significantly 
lower total daily intake of fat, thus received significantly lower 
percentages of calories from fat. This is consistent with a study 
by Huang et al. concluding that eating breakfast, especially 
cereals and breads, reduced fat intake and helped increase fiber 
intake of young adults [46]. At the same time, these results are 
consistent with an interpretation that high carbohydrate, or 
high fiber, at breakfast influences BMI, since cereals and 
breads tend to be simultaneously low in fat and higher in 
carbohydrate and fiber. The data we present cannot differenti¬ 
ate between these two hypotheses. 

Our data do strongly suggest that skipping breakfast, or 
eating a high-fat, low-fiber breakfast (as in the Meat and eggs 
category), is associated with a higher BMI. Among the other 
breakfast types, however, our observations are consistent with 
a hypothesis that either 1) a low-fat breakfast is associated with 
lower BMI or 2) that it is the organized meal style typified in 
cereal or quick bread breakfasts, rather than the energy, carbo¬ 
hydrate, fiber or fat contents of the various breakfast types, that 
ultimately influences BMI. The most consistent pattern in these 
data is that it is the eating of a fairly “organized” breakfast that 
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is associated with appropriate body mass regulation. Ready-to- 
eat cereals, cooked cereals and quick breads such as pancakes 
are typically eaten at home and represent an attempt to have a 
“conventional” breakfast. In contrast, a quick soda, glass of 
milk, piece of toast or cup of coffee represent an “on-the-run” 
behavior that we consider to be conducive to poor dietary 
habits and obesity. 

CONCLUSION 

People who eat cereal (cooked or ready-to-eat cereal) or 
quick breads for breakfast have significantly lower body mass 
indices than those who skip breakfast or who eat meats and 
eggs for breakfast. This analysis provides evidence that skip¬ 
ping breakfast is not an effective way to manage weight and 
also suggests that an “on-the-run” meal style or high-fat food 
choices may also lead to less healthy weight management. 
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